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Description 

[0001 ] The present invention relates to an information 
terminal device, an input/output control method and a 
storing medium, and more particularly, to a contrd of s 
input/output when the remaining quantity of a battery of 
an information terminal device driven by the battery 
becomes equal to or less than a predetermined value. 
[0002] tn general, a portable terminal device is driven 
by a battery. If a remaining quantity of the battery is 10 
reduced, input/output operation such as communication 
is not carried out stably, and there is an unfavorable 
possibility that an error may be generated in data which 
is input or output For such a case, technique for stop- 
ping the communication function of the portable termi- is 
nal device when the remaining quantity of the battery is 
small for avoiding a failure due to shortage of the battery 
remaining quantity is disclosed in Japanese Patent 
Application Laid-open No.6-67766. 

[0003J Fi 9- 1 is & functional block diagram showing a 20 
functional structure of the above mentioned conven- 
tional portable terminal device. 
[0004] In this portable terminal device, a judging 
means 65 compares a remaining quantity of a battery 

61 detected by a battery remaining quantity detecting ss 
means 63 and a battery volume necessary for commu- 
nication for a communicating means 62 estimated by an 
estimating means 64, thereby judging whether there is 
enough battery remaining quantity necessary for com- 
munication. As a result, if there is enough battery 30 
remaining quantity necessary for communication, the 
judging means 65 permits the communicating means 

62 to communicate, and if there is not enough battery 
remaining quantity/power necessary for communica- 
tion, the judging means 65 prohibits the communicating ss 
means 62 from communicating. If the communication is 
inhibited, the judging means 65 suppresses other func- 
tion by function suppressing means 67, and newly 
judges a battery remaining quantity necessary for com- 
munication from electricity consumption of suppressed 40 
function, thereby avoiding a failure of communication 
due to shortage of electricity. 

[0005] Moreover, some communicating means such 
as modems can change communication speed, and 
electricity consumption may be varied depending upon as 
change in the communication speed. However, in the 
above mentioned conventional example, a variation in 
electricity consumption is not taken into account. There- 
fore, when the communication speed is changed in the 
above mentioned conventional example, a program of so 
the estimating means 64, i.e., an operating system of 
the portable terminal device must be changed. 
[0003] Further, among portable terminal devices, 
some communicating means are exchangeable such as 
PCMCIA modems each having different electricity con- ss 
sumption. However, a case in which the modem is 
exchanged is not taken into account in the above men- 
tioned conventional example. Therefore, in the conven- 



tional example, a program of the estimating means 64, 
i.e., an operating system of the portable terminal device 
mist be changed if the communicating means is 
exchanged. 

[0007] Furthermore, in the above mentioned portable 
terminal device, only a case in which operation of a sin- 
gle communicating means is controlled is taken into 
account. However, there is a case in which one portable 
terminal device includes a plurality of communicating 
means such as a LAN card and an infrared modem in 
addition to a modem. Such a case in which other com- 
municating means are added is not taken into account 
in the above mentioned conventional example. It is pos- 
sible, whenever a communicating means is newly 
added, to add another estimating means 64 which cor- 
responds to the added communicating means, but in 
such a case also, the operating system must be 
changed. 

[000S] Also, when the operation becomes unstable 
due to decrease in electricity, and there is a problem in 
quality of data, such a problem arises also in other 
input/output means in addition to the communicating 
means. However, an input/output means other than the 
communicating means is not taken into account in the 
conventional example. 

[000S] ft is an object of the present invention to pro- 
vide an information terminal device capable of prevent- 
ing the operation of an input/ou$mt device from being 
unstabilized due to shortage of battery volume without 
changing an operating system even when electricity 
consumption of the input/output device is varied due to 
setting or the input/output device is exchanged or newly 
added. 

[001 @] Another object of the invention is to provide an 
input/output control method capable of preventing the 
operation of an input/output devic© from becoming 
unstabilized due to shortage of battery volum© without 
changing an operating system even when electricity 
consumption of the input/output device is varied due to 
setting or the input/output device is exchanged or newly 
added. 

[001 1] Another object of the invention Is to provide a 
computer-readable storing medium in which a program 
for realizing the above mentioned input/output control 
method Is stored. 

[0012] An information terminal device driven by a bat- 
tery according to a first aspect of the present invention 
comprises: an input/output device; a battery remaining 
quantity measuring means for measuring a remaining 
quantity/capacity of the battery; a driving means for 
operating the input/output device and storing electricity 
consumption of the input/cufyiti device when the 
input/output device is operated; an electricity consump- 
tion registering means for registering the electricity con- 
sumption stored in the driving mean®; a judging means 
for judging, when an input or ou^ut of data to or from 
the input/output device is required, whether or not tin® 
battery remaining quantity/capacity measured by the 
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battery rema.n,ng quantity measuring means is enough 
SJETXS SUCh 8 input or output TSSt 

Z ™^* n re9fet8rin0 mean * an irput/otf. 

[0013J In the above information terminal device whan 

mL 1 ?'" 9 jud 0« there ^S baTerC 
remaning quantity, input or output of 3 bTZ 

dS sL^ ^T!, consumption of the input/output 
l^tl^ th9 drwjn S mea ™ is registered in the 
eleancity consumption registering means Then *J 

ZfSf^ I""" * Prised or newly added it fe 
iTST* to ™ te * any other p^onth a n 

a dnving means corresponding to such excharwl? «? 
newly added input/output device ^ or 

I0014J In the above information terminal device etec 

•umrJt^L • 109 m9ans electricity con- 
£2? * "^output device for every seSgTe 
informaton terminal device further comprises T2« nf 

m«rss i i chan9,n0 *■ ^5 

means wnen the judging means judges that the ha»J» 
rema.ning quantity is not enough; Sb^ZSSH 

irwi mtum* <w . COnSump&On meSSUf- 

ng means for measuring electricity consumption Jhen 

SftTLl^ consumption measured by th? ^. 
tnaty consumption measuring means; a judging mZ£ 
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Tl inPUt 0r or from the 

nput/output device is required. Aether or not the bat- 
tsry remaining quantity measured by the £££ 
^.nmg quantity measuring means is enough 

!f*2' consm ^ c ^ register in the electricity con 
regmtering means; and an input/ouS 

enough remaining quantity is 

Will In the above information terminal device when 
thejud 0 ,ng means judges that there iJenou^batT 
remaning quantity, input or output of daTbfS 
■npuVoutput device is permitW^y tfifLn^™ 

£3 th n a ?! i ^^ t ^ i ^o'^«'«orseccnd 
tirT2l^St 9,n9 may a comptetion 

o^£, m88nS ** ^'atfng time requiredfor 
completing the required input or output of data to «r 

SSSSSS3=* 

bv «ia f~*w„„ 7 remaining quantity measured 

6y the battery remaining quantity measuring means- 

meJnT * ^ ° psraiiona) «™ calculating 

In tna information terminal of the first or second 

in ir®x case, th® dnving means is provided far ^ 
^r^output devices 

aS2r rSd S ^ 01 *• d ^ means asS. 

put of data is encuoh ftsr carrwin^ 

W8n w ca^ying out the required input 
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or output date. 

[0020] An input/output control method according to a 
third aspect of the present invention is an input/output 
control method for controlling an input/output device 
driven by a battery and by a driver in which electricity 
consumption o? a corresponding input/output device is 
stored. 

[0021 ] This input/output control method comprises: an 
electricity consumption registering step for registering 
the electricity consumption of the input/output device 
stored in the driver; a battery remaining quantity meas- 
uring step for measuring the battery remaining quantity 
when input or output oJ data to or from the input/output 
device is required; a judging step for judging whether or 
not the battery remaining quantity measured by the bat- 
tery remaining quantity measuring step is enough for 
carrying out such a required input or output of data with 
the electricity consumption registered in the electricity 
consumption registering step; and a permitting step for 
driving the driver for allowing the input/output device to 
carry out the input or output of data when the judging 
step judges that the battery remaining quantity is 
enough. 

[0022] In this input/output control method, electricity 
consumption of the input/output device is varied 
depending upon a setting of the driver; the driver stores 
electricity consumption of the input/output device for 
every setting; the input/output control method further 
comprises; a setting changing step for changing the set- 
ting of the driver when the judging step judges that the 
battery remaining quantity is not enough; and an elec- 
tricity consumption re-registering step for substituting 
and re-registering electricity consumption store in the 
driver corresponding to a setting which is changed by 
the setting changing step for electricity consumption 
registered in the registering step. 
[0023] An input/output control method according to a 
fourth aspect of the invention is an input/output control 
method for controlling an input/output device driven by a 
battery and by a driver. 

[0024] This input/output control method comprises: an 
electricity consumption measuring step for measuring 
electricity consumption when the driver operates the 
input/output device; an electricity consumption register- 
ing step for registering the electricity consumption 
measured by the electricity consumption measuring 
step; a battery remaining quantity measuring step for 
measuring a remaining quantity of the battery when 
input or output of data to or from the irtput/ou$>ut device 
is required; a judging step for judging whether or not the 
battery remaining quantity measured by the battery 
remaining quantity measuring step is enough for carry- 
ing out such a required input or output of data with the 
electricity consumption registered in the electricity con- 
sumption registering step; and a permitting step for driv- 
ing the driver for allowing the input/output device to 
carry out the input or output of data when the judging 
step judges that the battery remaining quantity is 



enough. 

[0025] A storing medium according to a fifth aspect of 
the invention is a storing medium for storing a program 
for realizing an input/output control method for control- 
s ling an input/output device driven by a battery and by a 
driver in which electricity consumption of a correspond- 
ing irtput/ou^ut dsvfeQ is stored. 
[0028] This storing medium is for storing a program for 
realizing following steps: an electricity consumption reg- 
10 istering step for registering the electricity consumption 
of the input/output device stored in the driver; a battery 
remaining quantity measuring step for measuring the 
battery remaining quantity when input or output of data 
to or from the input/output device is required; a judging 
is step for judging whether or not the battery remaining 
quantity measured by the battery remaining quantity 
measuring step is enough for carrying out such a 
required input or ou^ut of data with the electricity con- 
sumption registered in the electricity consumption regis- 
20 tering step; and a permitting step for driving the driver 
for allowing the input/output device to carry out the input 
or output of data when the judging step judges that fro 
battery remaining quantity is enough. 
[00271 According to a further aspect of the invention, 
ss a storing medium is provided for storing a prgram for 
realizing following steps: an electricity consumption of 
the input/output device is varied depending upon a set- 
ting of the driver; to driver stores electricity consumption 
of the input/output device for every setting; the 
so input/output control method further comprises; a setting 
changing step for changing the setting of the driver 
when the judging step judges that the battery remaining 
quantity is not enough; and an electricity consumption 
re-registering step for substituting and re-registering 
36 electricity consumption store in the driver corresponding 
to a setting which is changed by the setting changing 
step for electricity consumption registered in the regis- 
tering step. 

[002S] A storing medium according to a sixth aspect 
40 of the invention is a storing medium for storing a pro- 
gram for realizing an input/output control method for 
controlling an input/output device driven by a battery 
and by a driver. 

[0023] The storing medium is for storing a program for 
45 realising the following steps: an electricity consumption 
measuring step for measuring electricity consumption 
when the driver operates the input/output device; an 
electricity consumption registering step for registering 
the electricity consumption measured by the electricity 
so consumption measuring step; a hsXtsry remaining 
quantity measuring step for measuring a remaining 
quantity of the batt&y when input or output of data to or 
from the input/ougnit device is required; a judging step 
forjudging whether cr not the baftery remaining quantity 
ss measured by the battery remaining quantity measuring 
step is enough for carrying out such a required input cr 
output of data with the electricity consumption regis- 
tered in the electridty consumption registering step; and 
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a permitting step for driving the driver tor allowing the 
input/output device to carry out the input or output of 
oata when the judging step judges that the battery 
remaining quantity is enough. 
J0030J According to the present invention, when the 
battery remaining quantity is not enough, data is not 
input or output in unstatt® operattonal state. Further 
when an .nput/output device is changed or newly added' 
ll U ^ eS£ary to a chan 9 a ^ portion other 
£T„!£ dnv,r * means < dr ™) corresponding to such a 
SEE? °L * W * d e,ectricitv consumption device. 
iV^/ ^T er ' e'ectricity consumption of the 
inputtoutput dev.ce is varied by the setting of the driving 
means (timer), n j 6 possible to allow the input/output to 
operate as much as possible by changing the setting of 
medriving means (driver) to a lower electricity con- 
sumption side. 



BRIEF DESCRIPTION OF THE DRAWINGS 
I0032J 

twnaj structure of a conventional portable informa- 
tion terminal device; 

Rg.2 is a block diagram showing a circuit structure 
of a portable information terminal device accordina 
to an embodiment of the present invention; 
F.g.3 is a functional block diagram showing a func- 
Aonal structure of the portable information termS 
Son 0 " 10 embodiment <* the present 
R0&4A and 4B are views for showing an address 
structure of a driver shown in Fig.2, wherein Fig 4A 
sh<*» a case in which a corresponding hardware 
has a single electricity consumption value, and 
ngje shows a case in which the electricity con- 
sumption value of the corresponding input/output 
hardware can be changed by setting- 
Rg.5 is a flow chart shewing a procedure for exe- 
cuting input/output function in the portable informa- 
tion terminal device according to the embodiment of 
the present invention; 

S'l V J°" ChSrt 8howln0 a *«»•**• for check- 
ing a battery remaining quantity in the portable 
irrformaton terminal device according to the 
embodiment of the present invention- 
Fig. 7 * a flow chart showing a procedure of a sub- 
routine for initializing the driver 

Sit' 8 " fl0 ". etart " how ' n 8 8 Proceaurem subrou- 
tine for changing the setting of the driver; and 

Rg.9 isa block diagram showing a circuit structure 

of a portable information terminal device accordina 

toa mottaton of the embodiment of thTSvT 

ss 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0033J A preferred embodiment of the present inven- 

IS F ^ 2fea ^ di ^^8f^ngacircuitstnic- 

SITiS?* information t"™™* «™>™ ^oZZ 

[0035] As shown in Rg.2, the portable terminal device 
10 compnses a CPU 11, a ROM 12. s RAM laTbaEr! 
H ^utfoufcut hardwa,* 15a to 15c. J^^Z 

m^nS^^T"*** quanti * measuring instru- 
ment (DET) 1 7. The CPU 1 1. the ROM 12. the RAMI* 

w 16c and the battery remaining quantity measurina 

S .7 „ ^ -fSS 

PM)3SJ TheCPUlle^esprocessprograniswhich 
Ste^^ 12 ^*ownin£X^?2 
nbSd teter - ^ CPU 11 executes 
*ese programs, functions which will be described taS 

arereataedintheportableterrninaldevice TheCPUi? 

later Tl^" 9 . P . r0CaSS «"» described 
I^TJL ned 0ut ,n accordance with internet 
* *■*'""*•" «"« Nervals froTS 

SL™ 8 ^ 12 ^ 85 data ««* or in the proc- 
e« program of the CPU 11. The ROM 12 storespS- 

se^i !^ ^ T!" 8 80 0perafln 9 «'n a wide 

sense, and this includes drivers) or application oro- 

b^emiS^ 13 '* * ^ memor " 

** P 0 "^" 9 tern *nal device, different 
addles are allocated to the ROM 12 and RAM ,T 
The CPU 11 may directly read the process oronram 
from the ROM 12 and execute, or maySS 

mX™" St0rSd in ** ROM 12 to the RAM 13 and 
read * 8 process program from the RAM 13 and W- 

^«Z7 am r " Wch 8 01 8 driv «r is changed 
nutw 12 to RAM 13 and ewecuJed. 
I^©] The battery 14 supplies electricity to various 
P*t»«s of the portable terminal such asTnpuSS 
hardware 15a to 15c. The battery 14 may be^fS 
batter^a battery pack type battery, or a Jto^TSS? 

ouSsids ^ Portable termiS 

2„J!?* ^ ^ 'Wou^ut hardwara 
components 15a to 15c are show, in Fig. 2> nu ^ 

in^^ fe 001 BmSad - ^mp?^^ 

'nput/output hardware 15a to 15c are a f^oard Z 
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inputting characters or numbers, a liquid crystal display 
apparatus, a touch panel provided in front of the liquid 
crystal displace apparatus, a disk device for reading and 
writing data on a floppy disk, a LAN card for sending 
and receiving, through LAN, data to or from another 
computer connected to the LAN, and a modem for 
sending and receiving data to or from another compute? 
through telephone line. As will be described later, elec- 
tricity consumption of some of the input/output hard- 
ware 15a to 15c may be varied by the setting. 
[0042] The switches 1 6a to 1 6c are provided such as 
to correspond to the input/output hardware 15a to 15c, 
supplies or cuts the supply of electricity from the battery 
14. The switches 16a to 16c may be hardware switches 
such as FET, or may be software switches for stopping 
driving function which will be descrfoed later for driving 
the corresponding input/output hardware 15a to 15c. 
[00333 The battery remaining quantity measuring 
instrument 1 7 measures a remaining quantity of the bat- 
tery 14. 

[0044] Rg.3 is a functional block diagram showing the 
function of this portable terminal device which is real- 
ized if the CPU 1 1 executes the process program stored 
in the ROM 12. 

[0045] As shown in Fig.3, the function of this portable 
terminal device comprises an operating system 20, driv- 
ers 21a to 21c, application programs 22a to 22c, 
input/output hardware 15a to 15c, the battery remaining 
quantity measuring instrument 17, a function fable 31, 
link information 32 and a working area 30 in which a 
electricity consumption value table 33 is written. 
[C043] The operating system 20 executes input/ou$)uf 
function which will be described later based on request 
from application programs 22s to 22c, and executes 
process of battery remaining quantity checking which 
will be descrfoed later based on interruption from the 
timer 11a provided in the CPU 11. When these proc- 
esses are executed, the operating system 20 reads and 
writes the fink information 32 or the electricity consump- 
tion value table 33. The operating system 20 writes the 
electricity consumption value on the electricity con- 
sumption value table 33 by a setting value indicated by 
the application programs 22a to 22c or a defeuft value 
held by the operating system 20 when the input/ou$>ut 
function is executed. 

[0047] The drivers (device drivers) 2 1 a to 2 1 c respec- 
tively control the input/output hardware 15s to 15c to 
input or output. The address structure of the drivers 2 1st 
to 21c differs depending upon whether or not the elec- 
tricity consumption of the corresponding input/ou^ut 
hardware 15a to 15c is varied by a setting value indi- 
cated by the operating system 20. 
[004§] When the electricity consumption of the corre- 
sponding input/output hardware 15a to 15c is not varied 
by the setting value, each of the drivers 21a to 21c com- t 
prises driver header information 41, a driver body 42, 
irtput/ou^put value header information 43 and electricity 
consumption value data 44 as shown in Rg. 4 A. 



[0049] When the electricity consumption of the corre- 
sponding input/output hardware 15a to 15c is varied by 
the setting value, each of the drivers 21a to 21c com- 
prises driver header information 41, a driver body 42, 
5 input/output value header information 43 and a plurality 
of electricity consumption value data 44a to 44n as 

[005®] The driver header information 41 includes infor- 
mation concerning a starting address of the driver body 
io 42 and attrtoute of the driver. The driver body 42 is a 
program tor controlling the corresponding input/output 
hardware 15a to 15c. The electricity consumption value 
header information 43 includes information concerning 
whether the number of the electricity consumption value 
is of the corresponding input/output hardware 15a to 15c 
is one or more, and if the number of the electricity con- 
sumption value is more than one, the electricity con- 
sumption value header information 43 further includes 
information concerning associative relation between the 
20 setting value and the electricity consumption value data. 
The electricity consumption data 44, 44a to 44n are 
information concerning the electricity consumption of 
the corresponding input/output hardware, and the elec- 
tricity consumption data 44a to 44n in Fig.4B are infor- 
ms mation corresponding to the respective setting values. 
[©051 ] Referring back to the functional block diagram 
in Rg.3, the application programs 22a to 22c are pro- 
grams for realizing functions such as word processor, 
spreadsheet program, database, schedule rr&nage- 
30 ment or communication, and are executed under control 
of the operating system 20. 

[0053] As described, the working area 30 is provided 
in the RAM 12. 

[MIS] In the functional table 31 which is written in the 

35 work area 30, input/output functions of the operating 
system 20 are listed and stored. 
[C$54] Electricity consumption values respectively 
corresponding to the input/ou$)ut hardware 15a to 15c 
are written in the electricity consumption value table 33. 

40 When the electricity consumption of the input/output 
hardware 15a to 15c are not varied, the electricity con- 
sumption value data 44 c? the corresponding drivers 
21a to 21c are written in the electricity consumption 
value table 33. When the electricity consumption of foe 

45 input/output hardware 1 5a to1 5c are varied by the sot- 
ting value, among the electricity consumption value data 
of the corresponding drivers 21a to 21c. only electricity 
consumption value data corresponding to the setting 
value is written. 

w [09SQ] The link information 32 indicates which of the 
input/output hardware 15a to 15c should be used to 
realize the input/ou$>ut function of the operating system 
20 written in the functional ta&J® 31. The order of priority 
is set in the link information 32, when the link informa- 

s tion 32 is released as will be described later, information 
is release from the increasing order of the priority. 
[©0S8] The operation of the portable information termi- 
nal device will be explained below. 
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2J*5 ie j**"" 6 " this portable information terminal 
1 ^ a 13001 P"*™ * aerated and the 
operator* system 20 is started. The operating system 
20 registers input/output function reali^by tte 
£ system 20 in the functional table 31. JdK3£ 

maton 32 is set with respect to the various function 
" th « Actional table 31 and electric^ 
sumption values of the hardware 15a to 15c reoSS^J 
m the electricity consumption value table 3? 

01 th9 ■»*"«*>" Programs 22a to 
termfrS * 8 ^ <™ Portable 

f!* 5 ?' * is supposed that input/output is 

cuted by the user* request At that time, the application 
Program transfers a setting value of the driveT^ to 
1 1c executed Iby function of the operating s^tam 20 

^l on ^ 40 * lnput ° r «** to the operating 
system 20 as parameters. Then, based on thTtraS 
^ IOmeter* the processing "execution 
.nput/oujput control- which is a function of the^SL™ 
syetem 20 and is shown in the flow chart in SSSS 

• ^ th8 PfOCes6in 9 <* the flow chart shown 

me nrtialize drivers" which will be described late/ami 
-nrtialKes tie drivers 21a to 21c corr espondinglo Te 

SrST Pt, ° n ^Wnding to the setting valitf 

[00S1J When the processing of the subroutine of "ini- 
tata drivers" is completed, the CPU 1 1^SrnT to 1 

l^'TT** *» ftjncHona ' 31 that™ 

aSfiS^JZ? 0 "™ procrams 218 to 2 " d£ 
s "5*" 32 18 881 to the function Jstep 

l 5?2. tffttei ^ fl ^ <ha tthelinkinformatJon32isr lo t 

X£JS^ ed arr ° r PW"*0 in s£p S 

Kffiich will be described later. 

[CGS31 If it is judged thai the link information 32 is set 
^ respect to the function in step 818. £ CPU Tl 

S£ S, rSSS " ^ e,SCtric ^ consumptfon value 
n fra efsctnoty corssumption value tebte 33 from tha sS 

information 32 (step S14). and reads the^ecS 
value based on fhe ^ -J* 

of the battery 14 measured by the batteryTemainZ 
quan«y measuring instrument I7(et*p sTi). anTS 
mates a contmuous operational time during which7e 
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corresponding input/output hardware 15a to 15c can 
continuously and stably be operated with the obtained 

tne CPU 1 1 calculates a function completing time that te 
necessary for completing the inpu^ut taSfK 
HtjB value of tr^ driver to^Sas SS^S 

tlrSi ^ 1 PU 1 1 C ° mpares tha cominuoustyopen? 
Si t ^r 1 ^ ^ S17 «• ^ functfonant 

lon^* ^ UOUS °P« ra tional time is equal to or 

IOCS5J If ft is judged that the continuous operational 
tme is equal to or longer than the function 

S20 which will be described later. 
I00SSJ »» is judged that fhe continuous operational 

sTI ll^uuT* ,unctton ^S^S 

h^Jl^^J nmrS ^^"S input/ouS* 
r^f^ 56 to 15£ by tha Unctions (stsp S21) 

W li S j^^ ft « ^ poss^e to change 

o??^^ PrOCeSSin9 ^ 824 ^ 

£ "1 to WB«I that it is possible to change the 
settr^s of the drivers in step S21, the CPU 11 judges 

o??!SL 0r ^ iS ^ ^ netting value cjS 
cor^US^ 9 ^Ption^Sl 
Responding input/output hardware 15a to 15c (step 

SLtS^ r8dUC,nB thS 8,sctricft y consumpticTrn 
step S22. the processing is advanced to error Drocass 

IS™ 818 ?* 824 ^ ba 

vh- !P' tha CPU 1 1 "wves to a subroutine of 
£*Z\? ,- *B "» ^h win be dMGrfS 

mg to this function is changed (step S23) TheelecS, 

sTm^ruire^^ in ^ e '"* iCi » 
1^71] when the processing of the subroutine of 
r J^ 9 ^^. 01 te co ^'^. the Tpu 1? 
sTL *. ^ rootine ' ^ ret "«^ back to step 
SH the same processing is continued based onthe 

eiectncity consumption value table 33 
mm Step S20 corresponds toa case in which there 
* enoi^h remaining quantity of battery 14 tor eaecufina 

P^am of the dnver body 42. and operates the corre- 
sponding inputyoutout hardware iSato 15c W<folt 

to 15c input or output data requested by the application 
programs 22a to 22c. Then, the procZT,S^Z 
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chart is completed. 

[0073] Step S24 corresponds to a case in which there 
is not enough remaining quantity of battery 14 for exe- 
cuting the function stably. Therefore, the CPU 11 
returns information rejecting the input/output of data 
requested by the application programs 21a to 21c as 
parameters to the application programs, and conducts 
error processing for informing the user of error by dis- 
playing to that effect or alarming. Thus, the processing 
in the flow chart is completed. 

[0074] Further, in the portable terminal device, an 
interruption is generated at predetermined time inter- 
vals from the timer 11a, and in accordance with the 
interruption, "check of battery remaining quantity" which 
is a function of the operating system 20 and which is 
shown in a flow chart in Fig.6 is conducted. 
[C075J When the processing of the flew chart in Rg.6 
is started, the CPU 11 obtains a remaining quantity of 
the battery 14 measured by the battery remaining quan- 
tity measuring instrument 17 (step S31). Next, the CPU 
1 1 sequentially obtains electricity consumption values 
in the electricity consumption value table 33 linked by 
the link information 32 from the functional table 31, and 
estimates the continuous operational time during which 
the corresponding input/output hardware 1 5a to 1 5c can 
continuously and stably operate with the remaining 
quantity of the battery 14 obtained in step S11 (step 
S32). The CPU 1 1 judges whether or not all the contin- 
uous operational times estimated in step S32 are equal 
to or longer than a predetermined value (step S33). 
These predetermined values of the corresponding 
input/output hardware 15a to 15c may be different 
[0073] When all the continuous operational times are 
not equal to or longer than a predetermined value in 
step S33, i.e., when any one of the estimated continu- 
ous operational times is not equal to or longer than the 
predetermined value, the CPU 1 1 judges whether or not 
the link information 32 is set between the functional 
table 31 and the electricity consumption value table 33 
(step S34). 

[0077] When it is judged that the link information 32 is 
set in step S34, the CPU 1 1 judges whether it is possi- 
ble to change the setting value of a driver for operating 
any of the input/output hardware 1 5a to 1 5c (step S35). 
[0073] When it is judged that it is not possible to 
change the setting value a? the driver in step S35, the 
processing is advanced to step S38 which will be 
described later. 

[0079] When it is judged that it is possible to change 
the setting value of the driver in step S35, the CPU 1 1 
judges whether or not there is any other setting value 
capable of further reducing the electricity consumption 
of the corresponding input/output hardware 15a to 15c 
(step S36). 

[OCSO] If it is judged that there is no setting value capa- 
ble of further reducing the electricity consumption in 
step S36, the processing is advanced to processing in 
step S38. 



[0081 ] If it is judged that there is another setting value 
capable of further reducing the electricity consumption 
in step S36, the CPU 11 moves to a subroutine of 
"change of setting of driver" which will be described 
5 later, and the setting of the drivers 21a to 21c corre- 
sponding to this function is changed (step S37). The 
electricity consumption veto© whose electricity con- 
sumption is lower by one level is registered in the elec- 
tricity consumption value fable 33. 
10 [0082] When the processing of the subroutine of 
"change off setting of driver" is completed, the CPU 1 1 
returns to the main routine, and returns back to step 
S32, the same processing is continued based on the 
electricity consumption value newly registered in the 
is electricity consumption value table 33. 

[0033] In step S38, the CPU 1 1 releases the link infor- 
mation 32 having the lowermost priority among the set 
link information 32. The CPU 1 1 returns to the process- 
ing of step S32, and the same processing is continued 
so in accordance with the setting of the new link informa- 
tion. 

[0034] When it is judged that the link information is not 
set in step S34. the shortage of remaining quantity of 
the battery 14 is displayed and alarm is given for warn- 
25 ing the user of the shortage of remaining quantity of the 
battery 14 (step S39). Then the processing off the flow 
chart is completed. 

[0®3§] On the other hand, when all the continuous 
operational times are equal to or longer than the prede- 
30 termined value in step S33, the flow chart is completed 
as it is. 

[0®3d] Processing of subroutine of "Initialize of driver" 
in step S12 will be explained with reference to the flow 
chart in Fig. 7. 

33 [06S7] When the processing is started, the CPU 1 1 
reads the electricity consumption value header informa- 
tion 43 of the corresponding drivers 21a to 21c (step 
S41). The CPU 1 1 judges whether or not the electricity 
consumption value is varied by the setting value from 

40 the read electricity consumption value header informa- 
tion 41 (step S42). 

[008S] When it is judged that the electricity consump- 
tion value is not varied by the setting value in step S42, 
the CPU 11 reads the electricity consumption value 
48 data 44 (step S43). Then, the processing is advanced to 
step S45. 

[0®@@] When it is judged that the electricity consump- 
tion value is varied by the setting value in step S42, the 
CPU 1 1 refers the electricity consumption value header 

so information 43 and reads th© electricity consumption 
value data corresponding to the setting value among tfi® 
electricity consumption value data 44a to 44n (step 
S44). Then, the processing is advanced to step S4& 

In step S45, the CPU 1 1 registers the electricity 

$8 consumption value data which is resri in step S43 or 
S45 in corresponding address c? the electricity con- 
sumption value table 33. The CPU 1 1 further carries out 
other initializing process such as initialization' off th© 
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driver body 42 (step S46). and returns to the main rou- 

S . Accessing of subroutine of "Change in the set- 

Sh ^ &ef * S23 and 5538 «* ^ explained 

Reference to a flow cr*rt in Fig 8 

JSSL !^!"^ S pf ° cese '"9 is started, the CPU 1 1 
, C °7 espondin 0 o^ers 21a to 21c (step 
mTST ^ 8 Ue 18 ^ b * the setting value from 

S, Whan » « J"d9ed that the electricity consump- 
tan value « not varied by the setting valued step ^ 
the processing is advanced to step S55 
POM] WhenitisjiJdgedthaltheelectriciryconsurriD. 
CPU 1 1 refers the electricity consumption value header 

SEEL? "^tr* th8 S^unX 
value data corresponding to the setting value amonatha 

advanced to step S ^ ^ *• prOCe8S,n 9 fe 
^ step S55. the CPU 1 1 conducts the process- 
'"S for changing the setting f the driver body 42 andfta 
Processing of this flow chart is completed 
10096] As described above, in the portable terminal 
device according to the present embod^entTn «ES 
STS? S ^^"O *• inpu^S? 
lit vl? 50 8ven W m seftin 9 or set value of the 
1 ^LT 0 " 32 iS cha "9ed. input/output fuTOtfon 

toSSL^!" rema,nl "0 q^Wy <* the battery 14 
is not sufficient (step S42). Therefore, it is possibte to 

jjl noiLtr h 8 remainin9 quan% 01 *• batt ^ 

TOOSTl in the portable terminal device accordion to the 
present embodiment, since link informal 1X1 
lower priority order is sequentially released bTZ 
processing of "checking of battery mJ^JZS? 

****** to reduce the electricity consumption 
when the remaning quantity of the battery , 4 TS 

10*®] ^r.intheportableterminaldeviceaccord- 
ZS2! Pre8ent emb0dl '» 8 rrt. value is registered the 
electncity consumption value table 33 and the link rtb? 

tem 20, and the operating system 20 control £1 

?! 22* ?" * ^ ^cu^ harder® 
out changmg the operating system 20 if a correspond- 
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ing driver is added. 

£!?!5L Further ' ,ha P^able terminal device accord- 
ing to he present embodiment, when the elecfric^xon- 
«^Pt»n of the input/output hardware IsTto^s 
changed by setting value, even if there is not alJw J! 

ZSXS * e r ery 14 ** *£^£2Z 

operating the input/output hardware 15a to 15c with*. 
^ setting, i. „ possible to operate taiSS£ 

ware to operate as much as possible 

iunSL , the ab ° Va emb ^ ir ^nt ihe electricity con- 
surpon value of the inputtoutout hardware 15a to?i 
nsgjstered ,n the electricity consumption value toWe S 
*" CCrrespon£fin 9 divers 21a to™ 2 
elert^crty consumption value data 44. 44a to 44n As 

^T'"?^ ^ 8,eCtric ^ consumption me^urin^ 
instrument 18 may be added to the structure in Fm£ 
bTr^'tr ^"^Ption value actuaHy rZZri 

"I* 8 etertrietty sumption value 
tawe 33. With this feature, even when the etectrfeKw 

orrvers 21a to 21c. it is possible to cope with a variation 

10m m the above embodiment, the process™. 

"T^*"^^ e^ecuted^ISS 
fTThTS ,nterr ^ on »™m the fmer 1 1 a in the CPU 
wh"J^ P ^ ,n0 ^ ^ chart may be executed 

, f 708 above embodiment has been describad 

„ ea . ' , s pr0S9nt invention can be applied to a 

a battery, in this case, battery remaining quantity meas- 
uring means may be provided such asTcwrSonTto 

r r ^ d J np,rt ' 0Ulpirt ut, ' fe8s t»8 inpuvoutput ten? 
mg as descnbed above may be carried out. 

d~SL ^ OU0h ^ abova embodiment has been 
descraed while taking the case where the preser! 

* !? ied to tha P 0 ^ 8 t^minal devK 
present .nvention can be applied to any types oTuX 

^ess power source supplied from electric power 

r^l^w .^T' ^^cS^^bostorS n 
•nstalled ,n a hard d«k provided in the portabie terrnirS 
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device for example. Alternatively, these programs may 
be stored and supplied in a ROM card which is 
designed to be detachably inserted to the portable ter- 
minal. 

5 

Claims 

1. An information terminal device driven by a battery, 
comprising: 

10 

an input/output device (15a-15c); 
a battery remaining quantity measuring means 
(17) for measuring a remaining quantity of said 
battery (14); 

a driving means (21a-21c) for operating said 75 
input/output device and storing electricity con- 
sumption of said input/output device when said 
input/output device is operated; 
an electricity consumption registering means 
(30) for registering the electricity consumption 20 
stored in said driving means; 
a judging means (20) for judging, when input or 
output of data to or from said input/ou^ut 
device is required, whether or not said battery 
remaining quantity measured by said battery 25 
remaining quantity measuring means is 
enough for carrying out such a required input or 
output of data with said electricity consumption 
registered in said electricity consumption regis- 
tering means; and so 
an input/output permitting means (16a- 16c) for 
permitting said input/output device to carry out 4. 
said input or output of data when said judging 
means judges that said battery remaining 
quantity is enough. ss 

2. An information terminal device according to claim 1 , 
wherein 

an electricity consumption of said input/output 40 
device is varied depending upon a setting of 
said driving means; 

said driving means stores electricity consump- 
tion of said input/output device for every set- 
ting; 4$ 
said information terminal device further com- 
prises; 

a setting changing means for changing the set- 
ting of said driving means when said judging 
means judges that said battery remaining so 
quantity & not enough; and 

a re-registering means for registering, in said 5. 
electricity consumption registering means, tho 
electricity consumption stored in said driving 
means corresponding to a setting which is s$ 
changed by sacd setting changing means. 

3. An information terminal device driven by a battery, 



comprising: 

an input/output device (15a-15c); a battery 
remaining quantity measuring means (17) for 
measuring a remaining quantity of said battery 
(14); 

a driving means (21a-21c) for operating said 
input/ou$>ut device; 

an electricity consumption measuring means 
(18) for measuring electricity consumption 
when said driving means operates said 
input/output device; 

an electricity consumption registering means 
(30) for registering the electricity consumption 
measured by sacd electricity consumption 
measuring means; 

a judging means (20) tor judging, when input or 
output of data to or from said input/output 
device is required, whether or not said battery 
remaining quantity measured by said battery 
remaining quantity measuring means is 
enough for carrying out such a required input or 
output of data with said electricity consumption 
registered in said electricity consumption regis- 
tering means; and 

an input/ou$>ut permitting means (16a- 16c) for 
permitting said input/ou$>ut device to carry out 
said input or ou$xit of data when said judging 
means judges that said battery remaining 
quantity is enough. 

An information terminal device according to any 
one of claims 1 to 3, wherein 

said judging means comprises: 
a completion time calculating means tor calcu- 
lating time required for completing said 
required input or output of data to or from said 
input/output device; 

an operational time calculating means tor cal- 
culating a continuous operational time of said 
input/output device with electricity consumption 
registered in said electricity consumption regis- 
tering means within said battery remaining 
quantity measured by said battery remaining 
quantity measuring means; and 
a comparing means tor comparing said time 
calculated by said completion time catenating 
means with said time calculated by said opera- 
tional t£m® calculating means. 

An information terminal device according to any 
one of dsdrm 1 to 4, wherein 

said input/outpirt device is presided plurally; 
said driving meansis provided for each of said 
input/EHJ$)ut devices correspondingly; 
said electricity consumption registering means 
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stores electricily consumption stored in each of 
said driving means associated with said 
'nputfoutput devices or said driving means; and 
said judging means judges whether electricity 
consumption associated with said input/output 
device or said driving means for carrying out 
sacd required input or outout of data is enough 
^carrying out said required input or output c? 

TJlIZ^ COntr ° l method for controlling an 
•nputfoutput device driven by a battery and by a 
driver .n which electricity consumption of a corre- 
sponding input/output device is stored, comprising: 

an electricity consumption registering step for 
registering the electricity consumption of said 
input/output device stored in said driver; 
a battery remaining quantity measuring step for 
measuring said battery remaining quantity so 
when input or outout of data to or from said 
input/output device is required; 
a judging step for judging whether or not said 
Dattery remaining quantity measured by said 
battery remaining quantity measuring step is ss 
enough for carrying out such a required input or 
outout of data with said electricity consumption 
registered in said electricity consumption regis- 
taring step; and 

a permitting step for driving said driver for so 
allowing said input/output device to carry out 
said input or output of data when said judgina 
step judges that said battery remaining quan- 
My is enough. s 
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an electricity consumption of said input/output 
device is varied depending upon a setting of 
said driver; * 

said diver stores electricity consumption of said 
inputfoutput device for every setting- 
said inputfoutout control method further com- 
poses; 

a setfing changing step for changing the setting 
of said dnver when said judging step judges 
that sad battery remaining quantity isnot 
enough; and 

an electricity consumption re-registering step 
for substituting and re-registering electricity 
consumption stored in sacd driver correspond- 
ing to a setting which is changed by said setting 
changing step for electricity consumption regis- 
tered in said registering stsp. ^ 

An irput/outout control method for controlling an 
■nputfoutput device driven by a battery and by a 
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driver, comprising: 



10. 



an electricity consumption measuring step for 
measuring electricity consumption when said 
driven operates said input/output device- 
an electricity consumption registering step for 
registering the electricity consumption meas- 
ured by said electricity consumption measuring 

a battery remaining quantity measuring step for 
measuring a remaining quantity of said battery 
when input or output of data to or from sard 
input/output device is required; 
a judging step for judging whether or not said 
cattery remaining quantity measured by said 
battery remaining quantity measuring step is 
en i u ? f \ for csnyine out such a required input or 
output of data with said electricity consumption 
registered in said electricity consumption regis- 
tering step; and ^ 
a permitting step for driving said driver for 
allowing said input/output device to carry out 
satd input or output of data when said judging 
step judges that said battery remaining mj a ^ 
trty is enough. 

Z lTTf . COntrd m8thcd *» controlling an 
input/output device driven by a battery and by a 
dnver .n which electricity consumption of a cone 
sponding input/output device is stored, comprising: 

an electricity consumption registering step for 
registering the electricity consumption of said 
input/output device stored in said driver 
a battery remaining quantity measuring step for 
measuring said battery remaining quantity 
when input or output of data to or from said 
input/output device is required; 
a judging step for judging whether or not said 
battery remaining quantity measured by said 
battery remaining quantity measuring step is 
enough for carrying out such a required input or 

r °"5f ^ ^ eteeiric8 y consumption 
registered in said electricity consumption regis- 
tering step; and 

a permitting step for driving sacd driver for 
allowing said input/output device to carry out 
sacd input or outout of data when said judairra 
step judges that said battery remaining quan- 
tity is enough. 

ilTS^fT * a "'"W accord- 

ing to daim g, wherein 

electricity consumption of said input/outout 
^^varied depending upon a sJ^S 
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said driver stores electricity consumption of 
said input/output device for every setting; 
said storing medium further stores a program 
for realizing following steps; 
a setting changing step lor changing the setting s 
of said drf^ef then said judging step judges that 
said battery remaining quantity is not enough; 
and 

an electricity consumption re-registering step 
for substituting and re-registering electricity 10 
consumption stored in said driver correspond- 
ing to a setting which is changed by said setting 
changing step for electricity consumption regis- 
tered in said registering step, 

is 

. A storing medium for storing a program for realizing 
an input/output control method tor controlling an 
input/output device driven by a battery and by a 
driver, comprising: 

20 

an electricity consumption measuring step for 

measuring electricity consumption when said 

drive operates said input/output device; 

an electricity consumption registering step for 

registering the electricity consumption meas- 26 

ured by said electricity consumption measuring 

step; 

a battery remaining quantity measuring step for 
measuring a remaining quantity of said battery 
when input or output of data to or from said so 
input/output device is required; 
a judging step for judging whether or not said 
battery remaining quantity measured by said 
battery remaining quantity measuring step is 
enough for carrying out such a required input or 36 
output of data with said electricity consumption 
registered in sad electricity consumption regis- 
tering step; and 

a permitting step for driving said driver for 
allowing said input/output device to carry out 40 
said input or output of data when said judging 
step judges that said battery remaining quan- 
tity is enough. 

46 
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tem allows a corresponding dnver to drive the input/out- 
put hardware. With this feature, the operation of an in- 
put/output device is prevented from being unstabllteed 
due to shortage of battery volume without changing an 
operating system even when electricity consumption of 
the .nputroutput device is varied due to a setting or the 
mput/output device is exchanged or newly added 
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